
Biomarcadores de estado inflamatorio y obesidad

Rev Esp Nutr Comunitaria 2011;17(2):89-97

Revisión Rev Esp Nutr Comunitaria 2011;17(2):89-97

Resumen

Palabras clave: 

Summary 

Key words:

Introducción

Principales biomarcadores de estado 
infl amatorio y su relación con la obesidad

Emilio González 
Jiménez1

Judit Álvarez Ferre2 

Moléculas proinflamatorias y su 
importancia en el metabolismo



Rev Esp Nutr Comunitaria 2011;17(2):89-97

E. González Jiménez, J. Álvarez Ferre



Biomarcadores de estado inflamatorio y obesidad

Rev Esp Nutr Comunitaria 2011;17(2):89-97

Molécula Actividad Efectos sobre el sistema inmune

Adaptado de: Blanco-Quirós, 200761



Rev Esp Nutr Comunitaria 2011;17(2):89-97

E. González Jiménez, J. Álvarez Ferre

Otros biomarcadores del estado 
inflamatorio relacionados con la 
obesidad:

Molécula PM (kDa) Síntesis principal Principales funciones metabólicas Respuesta a la   
     obesidad

Adaptado de: Meier, et al, 200462



Biomarcadores de estado inflamatorio y obesidad

Rev Esp Nutr Comunitaria 2011;17(2):89-97

Adaptado de: Sánchez et al., 201063.



Rev Esp Nutr Comunitaria 2011;17(2):89-97

E. González Jiménez, J. Álvarez Ferre

Conclusiones



Biomarcadores de estado inflamatorio y obesidad

Rev Esp Nutr Comunitaria 2011;17(2):89-97

Bibliografía

 1.  Kimm SY, Obarzanek E. Obesidad infantil: una nueva 
pandemia en el Nuevo milenio. Pediatrics 2002;54:18-
85.

 2.  Moreno B, Monereo S, Álvarez MJ. Obesidad: la epi-
demia del Siglo XXI. Ediciones Diaz de Santos, S.A., 
Madrid, 2000.

 3.  Moreno B, Monereo S, Álvarez  MJ. La Obesidad en el 
Tercer Milenio. Editorial Médica Panamericana, S.A., 
Madrid, 2005.

 4.  Chandra RK. Nutritional regulation of immunity and 
infection: from epidemiology and phenomenology 
to clinical practice. J Pediatr Gastroenterol Nutr 
1986;5:844-52.

 5.  Blanco A. Nutrición e Inmunidad. En: Tojo R, ed. Tratado 
de Nutrición en Pediatría. Doyma 2001;849-58

 6.  Cunnigham-Rundles S, McNeeley DF, Moon A. Mecha-
nisms of nutrient modulation of the immune response. 
J Allergy Clin Immunol 2005;115:1119-28

 7.  Marcos A, Nova E, Montero A. Changes in the immune 
system are conditioned by nutrition. Eur J Clin Nutr 
2003;57(Supl. 1):S6 �S69.

 8.  Matarese G, La Cava A, Sanna V, Lord GM, Lechler RI, 
Fontana S y cols. Balancing susceptibility to infection 
and autoimmunity: a role for leptin. Trends Immunol 
2002;23:182-87.

 9.  Sánchez V, Martín C, Santos J, Goberna R, Najib S, 
et al. Role of leptin as an immunomodulator of blood 
mononuclear cells: mechanisms of action. Clin Exp 
Immunol 2003;133:11�19.

 10. Zhang Y, Proenca R, Maffei M, Barone M, Leopold L, 
Friedman JM. Positional cloning of mouse obese gene 
and its human homologue. Nature 1994;372:425-31

11. Meier U, Gressner AM. Endocrine regulation of energy 
metabolism: review of pathobiochemical and clinical 
chemical aspects of leptin, ghrelin, adiponectin, and 
resistin. Clin Chem 2004;50:1511-25.

12. Fantuzzi G. Adipose tissue, adipokines, and inflamma-
tion. J Allergy Clin Immunol 2005;115:911-9.

13. Argente J, Martos-Moreno GA, Hernández M. El tejido 
adiposo como glándula endocrina. Bol Pediatr 2006; 
46:269�74.

14. Blanco Quirós A, Garrote JA, Arranz E. Acciones de 
la leptina de interés pediátrico. Bol Pediatr 2000;40: 
138-46.

15. Otero M, Nogueiras R, Lago F, Diéguez C, Gómez J, Gua-
lillo O. Chronic inflammation modulates ghrelin levels 
in humans and rats. Rheumatology 2004;43:306�10

16. Arner P. Resistin: yet another adipokine tells us that 
men are not mice. Diabetologia 2005;48:2203-205

17. Steppan CM, Bailey ST, Bhat S y cols. The hormone resis-
tin links obesity to diabetes. Nature 2001;409:307-12

18. Pang SS, Le YY. Role of resistin in inflammation and 
inflammation-related diseases. Cell Mol Immunol 
2006;3:29-34.

19. McTernan PG, Kusminski CM, Kumar S. Resistin. Curr 
Opin Lipidol 2006;17:170�75.

20. Chen CC, Li TC, Li CI, Liu CS, Wang HJ, Lin CC. Serum 
resistin level among healthy subjects: relationship to 
anthropometric and metabolic parameters. Metabolism 
2005;54:471-75.

21. Pagano C, Marin O, Calcagno A y cols. Increased serum 
resistin in adults with prader-willi syndrome is related to 
obesity and not to insulin resistance. J Clin Endocrinol 
Metab 2005;90:4335-340.

22. Utzschneider KM, Carr DB, Tong J y cols. Resistin is 
not associated with insulin sensitivity or the metabolic 
syndrome in humans. Diabetologia 2005;48:2330-
333.

23. Norata GD, Ongari M, Garlaschelli K, Raselli S, Grigore 
L, Catapano AL. Plasma resistin levels correlate with 
determinants of the metabolic syndrome. Eur J Endo-
crinol 2007;156:279-84.

24. Stejskal D, Adamovska S, Bartek J, Jurakova R, Pros-
kova J. Resistin-concentrations in persons with type 2 
diabetes mellitus and in individuals with acute inflam-
matory disease. Biomed Pap Med Fac Univ Palacky 
Olomouc Czech Repub 2003;147:63-9.

25. Bo S, Gambino R, Pagani A y cols. Relationships bet-
ween human serum resistin, inflammatory markers and 
insulin resistance. Int J Obes 2005;29:1315-320.

26. Tilg H, Moschen AR. Adipocytokines: mediators linking 
adipose tissue, inflammation and immunity. Nat Rev 
Immunol 2006;6:772-83.

27. Palomer X, Pérez A, Blanco Vaca F. Adiponectina: un 
nuevo nexo entre obesidad, resistencia a la insulina y 
enfermedad cardiovascular. Med Clin 2005;124: 388 
� 95

28. Kadowaki T, Yamauchi T. Adiponectin and adiponectina 
receptors. Endocr Rev 2005;26:439�51.

29. Guzik TJ, Mangalat D, Korbut R. Adipocytokines-novel 
link between inflammation and vascular function? J 
Physiol Pharmacol 2006;57:505�28.

30. Pal´ Tseva EM, Rodina AV, Konstantinova SV, Ermakoy 
NV, Andreey DA, Syrkin AL, Severin SE. Prognostic, 
diagnostic, and therapeutic prospects of using adipo-
nectine as a biomarker in cardiobascular diseases.  

 2009;95(10):1024�40. 



Rev Esp Nutr Comunitaria 2011;17(2):89-97

E. González Jiménez, J. Álvarez Ferre

31. Thundyil J, Tang SCh, Okun E,  Shah K, Karamyan 
V,  Li Y, Woodruff TM, Taylor SM, Jo DG, Mattson MP,  
Arumugam TV. Evidence that adiponectin receptor 1 
activation exacerbates ischemic neuronal death. Exp 
Transl Stroke Med 2010;2(1):1-8.

32. Libby P, Okamoto Y, Rocha VZ, Folco E. Inflammation 
in atherosclerosis: transition from theory to practice. 
Circ J 2010;74(2):213-20.

33. Crawford LJ, Peake R, Price S, Morris TC, Irvine AE. 
Adiponectin is produced by lymphocytes and is a ne-
gative regulator of granulopoiesis. J Leukoc Biol 2010; 
88:1-5.

34. Lago F, González-Juanatey JR, Casanueva FF, Gómez-
Reino J, Diéguez C, Gualillo O. Ghrelin, the same pep-
tide for different functions: player or bystander? Vitam 
Horm 2005;71:405-32.

35. Soriano-Guillén L, Barrios V, Campos A, Argente J. 
Ghrelin levels in obesity and anorexia nervosa: effect of 
weight reduction or recuperation. J Pediatr 2004;144: 
36-42

36. Soriano-Guillén L, Barrios V, Chowen JA, Sánchez I, 
Vila S, Quero J, Argente J. Ghrelin levels from fetal life 
through early adulthood: relationship with endocrine 
and metabolic and anthropometric measures. J Pediatr 
2004;144:30-5.

37. Dixit VD, Schaffer EM, Pyle RS, Collins GD, Sakthivel 
SK, Palaniappan R, Lillard JW Jr, Taub DD. Ghrelin 
inhibits leptin- and activation-induced proinflammatory 
cytokine expression by human monocytes and T cells. 
J Clin Invest 2004;114:57-66.

38. Dixit VD, Taub DD. Ghrelin and immunity: a young 
player in an old field. Exp Gerontol 2005;40:900-10

39. Yada T, Kaiya H, Mutoh K, Azuma T, Hyodo S, Kangawa 
K. Ghrelin stimulates phagocytosis and superoxide 
production in fish leukocytes. J Endocrinol 2006; 189: 
57-65.

40.  Bastard JP, Maachi M, Lagathu C y cols. Recent advan-
ces in the relationship between obesity, inflammation, 
and insulin resistance. Eur Cytokine Netw 2006;17:4-
12.

41. Fukuhara A, Matsuda M, Nishizawa M y cols. Visfatin: 
a protein secreted by visceral fat that mimics the effects 
of insulin. Science 2005;307:426-30.

42. Sethi JK, Vidal-Puig A. Visfatin: the missing link between 
intra-abdominal obesity and diabetes? Trends Mol Med 
2005;11:344-47.

43. Tatemoto K, Hosoya M, Habata Y y cols. Isolation and 
characterization of a novel endogenous peptide ligand 
for the human APJ receptor. Biochem Biophys Res 
Commun 1998;251:471-76.

44.  Kleinz MJ, Davenport AP. Emerging roles of apelin in biology 
and medicine. Pharmacol Ther 2005;107:198 - 211

45. Boucher J, Masri B, Daviaud D y cols. Apelin, a newly 
identified adipokine up-regulated by insulin and obesity. 
Endocrinology 2005;146:1764�771.

46.  Heinonen MV, Purhonen AK, Miettinen P y cols. Apelin, 
orexin- A and leptin plasma levels in morbid obesity 
and effect of gastric banding. Regul Pept 2005;130:7-
3.

47. Sunter D, Hewson AK, Dickson SL. Intracerebroventri-
cular injection of apelin-13 reduces food intake in the 
rat. Neurosci Lett 2003;353:1-4.

48. Hida K, Wada J, Zhang H y cols. Identification of ge-
nes specifically expressed in the accumulated visceral 
adipose tissue of OLETF rats. J Lipid Res 2000; 41: 
1615 � 622

49. Hida K, Wada J, Eguchi J y cols. Visceral adipose 
tissue-derived serine protease inhibitor: a unique 
insulin-sensitizing adipocytokine in obesity. Proc Natl 
Acad Sci 2005;102:10610-10615

50.  Kloting N, Berndt J, Kralisch S y cols. Vaspin gene 
expresión in human adipose tissue: association with 
obesity and type II diabetes. Biochem Biophys Res 
Commun 2006;339:430�36.

51.  Thorand B, Baumert J, Chambless L y cols. Elevated 
markers of endothelial dysfunction predict type II dia-
betes mellitus in middle-aged men and women from 
the general population. Arterioscler Thromb Vasc Biol 
2006;26:398-405.

52.  Bruun JM, Helge JW, Richelsen B, Stallknecht B. 
Diet and exercise reduce low-grade inflammation and 
macrophage infiltration in adipose tissue but not in 
skeletal muscle in severely obese subjects. Am J Physiol 
Endocrinol Metab 2006;290:961-967.

53. Fernández-Real JM, Vayreda M, Richart C y cols. Circu-
lating interleukin 6 levels, blood pressure, and insulin 
sensitivity in apparently healthy men and women. J Clin 
Endocrinol Metab 2001;86:1154-159.

54. Pradhan AD, Manson JE, Rifai N, Buring JE, Ridker PM. 
Creactive protein, interleukin 6, and risk of developing 
type II diabetes mellitus. Jama 2001;286:327-34.

55.  Skurk T, Kolb H, Muller-Scholze S, Rohrig K, Hauner H, 
Herder C. The proatherogenic cytokine interleukin-18 is 
secreted by human adipocytes. Eur J Endocrinol 2005; 
152:863-68.

56. Hung J, McQuillan BM, Chapman CM, Thompson PL, 
Beilby JP. Elevated interleukin-18 levels are associated 
with the metabolic syndrome independent of obesity 
and insulin resistance. Arterioscler Thromb Vasc Biol 
2005;25:1268-273.

57. Fantuzzi G. Adipose tissue, adipokines, and inflamma-
tion. J Allergy Clin Immunol 2005;115:911�19.

58. Xydakis AM, Case CC, Jones PH y cols. Adiponectin, 
inflammation, and the expression of the metabolic syn-
drome in obese individuals: the impact of rapid weight 
loss through caloric restriction. J Clin Endocrinol Metab 
2004;89:2697�703.

59. Hukshorn CJ, Lindeman JH, Toet KH y cols. Leptin 
and the proinflammatory state associated with human 
obesity. J Clin Endocrinol Metab 2004;89:43-8.



Biomarcadores de estado inflamatorio y obesidad

Rev Esp Nutr Comunitaria 2011;17(2):89-97

60. Cottam DR, Mattar SG, Barinas-Mitchell E y cols. 
The chronic inflammatory hypothesis for the mor-
bidity associated with morbid obesity: implications 
and effects of weight loss. Obes Surg 2004;14:
589-600.

61. Blanco Quirós A. Obesidad y respuesta inflamatoria. 
Bol Pediatr 2007;47:237�249.

62. Meier U, Gressner AM. Endocrine regulation of energy 
metabolism: review of pathobiochemical and clinical 
chemical aspects of leptin, ghrelin, adiponectin, and 
resistin. Clin Chem 2004;50:1511-525.

63. Sánchez JC, López DF, Pinzón OA, Sepúlveda JC. Adi-
pocinas y síndrome metabólico: múltiples facetas de un 
proceso fisiopatológico complejo. Revista Colombiana 
de Cardiología 2010;17(4):167-76.


